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OpenACC

NPOCTO | 3PDEKTUBHO | NEPEHOCUMO

OTKpbIBAET HOBYHO 3PY HAYYHbIX
oTKpbITUM B HPC

main()
{
<serial code>

#pragma acc kernels
//automatically runs on GPU

{

<parallel code>

}
}

University of Illinois
PowerGrid - peKoHCTpyKumMa MPT

/70X ycKkopeHue
2 [HS yCUAUK

RIKEN Japan

NICAM - MmogenupoBaHue KimMmara

7-8X yCKOpeHue
5% KoJa MoAUdULMPOBAHO

8000+

Pa3paboTymKoB
MCNOJIb3YIOT
OpenACC

http://www.cray.com/sites/default/files/resources/OpenACC_213462.12_OpenACC_Cosmo_CS_FNL.pdf

http://www.hpcwire.com/off-the-wire/first-round-of-2015-hackathons-gets-underway
http://on-demand.gputechconf.com/gtc/2015/presentation/$5297-Hisashi-Yashiro.pdf
http://www.openacc.org/content/experiences-porting-molecular-dynamics-code-gpus-cray-xk7
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[Mpeactasnaem NVIDIA OpenACC Toolkit

Habop MHCTPYMEHTOB AJ151 MPOCTOro U 3M@PEKTUBHOI0 YCKOPEHUA BaLLMX MPUIOKEHUM

Q* PGI Compiler

* BecnnatHbi Komnunatop OpenACC ans
aKaJeMUYeCKMX MnoJib3oBaTesien

NVProf Profiler

Jlerkmm nonck MecT B Koze Ana 3 hEKTUBHOIO
NPUMEHEHMA MPEKTMB

Documentation
PykoBoacTBa, AOKYMeHTaumA, BebuHapbl, (opyMbl

O Code Samples
U 1l n ACC Q O6yyatowme np1Mmepbl Ha 6ase peasibHbIX alropMTMOB

CmpaHuya 014 ckaqyusaHusA: http://www.nvidia.com/openacc Snvibia


http://www.nvidia.com/openacc
http://www.nvidia.com/openacc

Monb3oBatenn OpenACC A0OBO/IbHbI pe3y/ibTaTaMM

0
94% pocturam yBeJINYEHUA 91% rotosbl PEKOMEHA0BATb
NPOM3BOAUTENIBHOCTMU OpenACC Konneram
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OpenACC — yckopeHune Ha nobon nnargopme

EaonHbin kKog. VicnonHaeTtcsa Besae. OPPEKTUBHO.

126x
I (ntel OpenMP on 2x Haswell CPUs (32 Cores) - SPEC® Estimate*
[T PGI OpenACC on 2x Haswell CPUs (32 Cores)
[ ]

I PG| OpenACC on Tesla K80

25x

20x

15x

Speedup vs 1x CPU Core

10x

5x

Ox
359.miniGhost (stencil) 353.clvrleaf (physics) 350.md (biosciences)

- - - - -R-TRT, Intel X-8 v3, 32 cores, NVIDIA Tesla K80, 256-er-
7 icore and K80 results from SPEC ACCEL™, J
- -u Melmp ts rmmon and SPEC OMP®2012 using worklouP
e 3 C n arks of the Standard Performance E (o] o

PGI



http://www.spec.org/accel
http://www.spec.org/omp2012
applewebdata://95133519-458B-451C-BD01-5F530AAFAF2B/mantevo.org/download/
applewebdata://95133519-458B-451C-BD01-5F530AAFAF2B/mantevo.org/download/
applewebdata://95133519-458B-451C-BD01-5F530AAFAF2B/mantevo.org/download/
applewebdata://95133519-458B-451C-BD01-5F530AAFAF2B/mantevo.org/download/
https://mantevo.org/download/

Tpu NyTM yCKOpeHUA NpuUIoXKeHUU

[ [IpUnoxkeHna

4 N\ [ )
UPEKTUBDI

bubanoTexku A

OpenACC

U L "

[pocTenwmnm MUHMMYM YCUIIUN, MakcrmanbHas rMbKoCTb
CNnoco6 NepeHOCMMOCTb KoJa (unified memory,

for_each, lambda)

<ANVIDIA.



Unified Memory: npouue n ébicTpee ¢ NVLink

TpaAMLUMOHHbIN B3rAsg Ha BbiumcamntenbHaa cmMcrtema C Apxutektypa Pascal n
cUcTeMy Unified Memory nHTepdenc NVLink

e e
ODODCDOOEE 00000EEOE ODODDOOESE OEooooEE : NVLink

I I 80 GB/s I

System GPU Memory Unified Memory Unified Memory

Memory
O6meH AaHHbIMA CO CKOPOCTbHO NMaMATHU

X0CTa, a He wuHbl PCI-E.
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PASCAL

NVLink

B 5-12 pa3 6bicTpee PCle 3.0

B2

3D namaTtb

4 pa3sa BbllLIEe NPOMnyCcKHas

CNOCOOHOCTb U 0O BbEM NaMATHU



TESLA K30

CambIn BbICTPbIM B MMPE YCKOPUTE/b AN1A
HaY4YHbIX PAacYETOB M aHA/IMTUKM

Yckoputenb € gBymA
GPU ans
MaKCUMaJibHOU
NpPOnU3BOANTENILHOCTYU

2x 6biCcTpee BaBoe 60siblle NaMATHU MaKCcMMyM
2.9 TF| 4992 Cores | 480 GB/s /lns npnnoxexHmn Big Data Npou3BOAUTE/IbHOCTMU

Fny6okoe o6yyeHue: Caffe 24GB [AMHaMM4eCKoe NoBbllEHNE
25x NPOM3BOANTENIBHOCTU 414

20x KaxXgoro npmioxKeHmA
15x
10x
Ox —
CPU

DD o

GPU Boost

Caffe Benchmark: AlexNet training throughput based on 20 iterations, CPU: E5-2697v2 @ 2.70GHz. 64GB System Memory, CentOS 6.2, Peak Perf with GPU Boost on



YcKopeHue peasibHbIX NpuaoxkeHmmn ao 10 pas
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beHuMapKku MonekynapHaa gMHaMMKa KBaHTOBasa XMMUA dusmka

CPU: 12 cores, E5-2697v2 @ 2.70GHz. 64GB System Memory, CentOS 6.2
GPU: Single Tesla K80, Boost enabled SInVIDIA.



Research: Higher Education and Supercomputing
OMPUTATIONAL CHEMISTRY AND BIOLOK

NVIDIA

'''''

330+ NpUIOKEHUH C
ycKopeHuem Ha GPU
www.nvidia.com/appscatalog
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NVIDIA GRID vGPU

Multiple users per GPU

NVIDIA GRID™ vGPU™ 310
TeXHOJIOrnA annapaTHOM
BUPTYyasm3aummu rpacmyeckoro
npoueccopa No3Bo/ifoLas
MHO}eCTBEeHHbIM BUPTYa/ibHbIM
MallMHaMm B3aMMOLENCTBOBATb
¢ GPU Hanpamyto
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[lpoAYKTbI ANA BUPTYaM3almm

GRID K1 Tesla M6

Tesla M60
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